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© Bicycle speed control system for controlling a change speed device through a change speed wire. 



© A speed control system for a bicycle for control- 
ling a change speed device through a change speed 
wire, having a shift lever (8) movable in opposite 
directions from a home position; a takeup reel (5) 
connected to one end of the wire for winding up the 
wire (520) with movement in one direction of the 
shift lever; a one-way transmission mechanism (100) 
for transmitting only movement in one direction of 
the shift lever to the takeup reel (5); position retain- 
ing teeth and a position retaining pawl for retaining 
the takeup reel (5) in a plurality of winding positions; 
and a retention canceling cam mechanism (400) for 
canceling retention of the takeup reel by the position 
retaining teeth (16) and pawl (17), and allowing the 
takeup reel to rotate in the wire unwinding direction. 

The retention canceling cam mechanism (400) 
includes a release element movable between a re- 
lease position and a non-release position, and a 
spring for urging the release element to the non- 
release position. The release element is movable to 
the release position by movement of the shift lever 
from the home position in the other direction. 

The shift lever (8) is connected to the takeup 
reel (5) through a one-way mechanism (100) which 
transmits only movement in the wire winding direc- 
tion. Consequently, the takeup reel (5) is succes- 
sively shifted in the winding direction by reciprocat- 
ing the shift lever on one side of the home position. 
When the shift lever is shifted to the other side of 
the home position, the takeup reel (5) is freed from 
position retention by action of the release element. 
As a result of the release, the takeup reel urged in 



the wire unwinding direction rotates in the unwinding 
direction, thereby effecting a return through change 
speed stages. 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a speed con- 
trol system for a bicycle for controlling a change 
speed device through a change speed wire, having: 

a control member movable between a first shift 
end and a second shift end; 

a takeup device connected to one end of the 
change speed wire, and movable in a wire winding 
direction and in a wire unwinding direction, the 
takeup device being urged in the wire unwinding 
direction; 

a one-way transmission device for transmitting 
only movement toward the second shift end of the 
control member to the takeup device, the takeup 
device being movable in the wire winding direction 
by the movement toward the second shift end; 

a position retaining device for retaining the 
takeup device in a plurality of winding positions; 
and 

a retention canceling device for canceling re- 
tention of the takeup device by the position retain- 
ing device, and allowing the takeup device to move 
in the wire unwinding direction. 

2. DESCRIPTION OF THE RELATED ART 

Conventional bicycle speed control systems of 
the type noted above are known from Japanese 
Patent Publication Kokai No. 1990-88384 and U.S. 
Patent No. 5,012,692, for example. These control 
systems include a release lever besides a shift 
lever, for releasing a change speed wire takeup 
reel from a position retaining device. Further, a 
spring is provided for urging the takeup reel in a 
wire unwinding direction in order to expedite rota- 
tion in the unwinding direction of the takeup reel 
after its release from the position retaining device. 

In such a construction, the shift lever returns to 
home position after each shifting operation. This 
feature provides the advantage of allowing the shift 
lever to be operated within an optimal stroke range 
from the human engineering point of view, even 
when the shift lever is operated to provide a speed 
many stages away from the home position. That is, 
the shift lever is shifted back and forth plural times 
to effect change speed in the wire winding direc- 
tion, i.e. in a positive direction. Conversely, when 
effecting change speed in the wire unwinding di- 
rection, i. e. in a negative direction, the release 
lever is operated to release the takeup reel from 
the position retaining device, whereby the takeup 
reel automatically rotates backward. 

However, since the release lever is provided 
besides the shift lever, the cyclist could easily 
operate the wrong lever in a change speed opera- 



tion. As a result, there is not a little chance of 
effecting change speed in the wrong direction. Fur- 
thermore, this type of speed control system may 
be disposed adjacent a grip of a handlebar. In such 

s a case, the position of the shift lever optimal from 
the human engineering point of view is limited for 
manipulation with the thumb and finger. Conse- 
quently, where the two levers are provided, at least 
one must be located in a position difficult to op- 

10 erate. 

In addition, according to the above construc- 
tion, the force of the spring for urging the takeup 
reel in the wire unwinding direction presents a 
resistance to turning of the shift lever in the wire 
is winding direction. This provides the drawback of 
giving a heavy feeling when the cyclist operates 
the shift lever in the wire winding direction. 

SUMMARY OF THE INVENTION 

20 

An object of the present invention is to provide 
a bicycle speed control system which is capable of 
checking an operational error with respect to a 
change speed direction, and allows a control mem- 

25 ber to be used with ease from the human engineer- 
ing point of view. 

Another object of the invention is to realize a 
light and easy operation of a control member in a 
wire winding direction. 

30 The above objects are fulfilled, according to 
the present invention, by a bicycle speed control 
system as set forth in the introductory part hereof, 
wherein the retention canceling device includes a 
release element movable between a release posi- 

35 tion and a non-release position, and an urging 
device for urging the release element to the non- 
release position, the release element being mov- 
able to the release position by movement of the 
control member from home position toward the first 

40 shift end. 

According to this control system, the control 
member is operatively connected to the takeup 
device through a one-way mechanism to move the 
takeup device only in a wire winding direction. 

45 Consequently, the takeup device is successively 
shifted in the winding direction by reciprocating the 
control member between home position and sec- 
ond shift end. After operating the control member 
to the second shift end, i.e. in the wire winding 

so direction, the control member is returned to the 
home position manually or by a spring, for exam- 
ple. Change speed may be effected for plural 
speed stages by repeating the above reciprocation. 
When the control member is shifted from the home 

55 position to the first shift end, the takeup device is 
freed from position retention by action of the re- 
lease element included in the retention canceling 
device. As a result of the release, the takeup de- 
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vice urged in the wire unwinding direction rotates in 
the unwinding direction, thereby effecting a return 
through change speed stages. Since the release 
element is urged by the urging device in the wire 
winding direction, the release element is restricted 
against rotation in the wire unwinding direction 
without a releasing operation by the cyclist. Con- 
sequently, there is no chance of a releasing opera- 
tion occurring inadvertently against the will of the 
cyclist. 

In the speed control system according to the 
present invention, as described above, the change 
speed device may be shifted in positive and nega- 
tive directions by operating the single control mem- 
ber in opposite directions. This control member 
may be situated in a position to operate easily and 
reliably. Since only one control member is ade- 
quate, not only may the control member be in the 
form of a shift lever attached to the handlebar, but 
a handgrip itself may readily be adapted to act as 
the control member. 

In a preferred embodiment of the invention, the 
control member has a locus of movement from the 
first shift end to the second shift end lying substan- 
tially on a single plane. This feature further im- 
proves operability of the control member, and sim- 
plifies its construction. 

In a further preferred embodiment of the inven- 
tion, the release element is connectable to the 
takeup device to transmit a force in the wire wind- 
ing direction directly or indirectly to the takeup 
device, and the urging device is operable to urge 
the takeup device in the wire winding direction 
through the release element. This construction 
achieves the additional advantage of supplying an 
auxiliary force to lighten the change speed opera- 
tion in the wire winding direction. 

Other features and advantages of the present 
invention will be apparent from the description of 
the preferred embodiments to be had with refer- 
ence to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a bottom view of a speed control 
apparatus in a first embodiment of the present 
invention, 

Fig. 2 is a view in vertical section of the appara- 
tus shown in Rg. 1 , 

Fig. 3 is a section taken on line A of Rg. 2 t 
Fig. 4 is an exploded view showing principal 
components of the apparatus shown in Rg. 1 , 
Figs. 5 through 7 are views in cross section 
showing different operative states of the appara- 
tus shown in Rg. 1 , 



Rg. 8 is a view in vertical section taken along a 
handlebar and showing a speed control appara- 
tus in a second embodiment of the present 
invention, 

s Fig. 9 is an exploded view showing principal 
components of the apparatus shown in Fig. 8, 
Rg. 10 is a section taken on line B of Rg. 8, 
Fig. 1 1 is a section taken on line C of Rg. 8, 
Rgs. 12 through 15 are views similar to Rg. 11 

10 and showing different operative states of the 
apparatus shown in Rg. 8, 
Fig. 16 is a view in vertical section of a speed 
control apparatus in a third embodiment of the 
present invention, 

75 Rg. 17 is a partly exploded section taken on line 
Dof Fig. 16, 

Fig. 18 is an exploded view showing principal 
components of the apparatus shown in Rg. 16, 
and 

20 Figs. 19 through 21 are views in cross section 
showing different operative states of the appara- 
tus shown in Fig. 16. 

DETAILED DESCRIPTION OF THE PREFERRED 
25 EMBODIMENTS 

A first embodiment of the present invention will 
be described next with reference to Figs. 1 through 
7. 

30 Rg. 1 shows a bicycle speed control apparatus 
1 embodying the present invention and secured to 
a bottom position adjacent a grip 510 of a handle- 
bar extending transversely of a bicycle. A shift 
lever 8 extends substantially along an undersurface 

35 of the grip 510 to be pivotable in the fore and aft 
direction of the bicycle. When the shift lever 8 is 
pressed by a thumb of the cyclist to pivot forward 
from home position to a second shift end, a change 
speed wire 520 extending from a rear derailleur is 

40 wound up to effect change speed in a positive 
direction. When the shift lever 8 is pressed by a 
first finger of the cyclist to pivot rearward from the 
home position to a first shift end, the change speed 
wire 520 is unwound to effect change speed in a 

45 negative direction. Numeral 2 denotes a brake le- 
ver bracket acting also as a mounting device for 
the speed control apparatus 1 . The change speed 
wire 520 is an inner wire of a release cable, which 
is surrounded by an outer sleeve 530. 

50 As shown in Rg. 2, the change speed appara- 
tus 1 includes a stationary member 3 fixed to the 
bracket 2 which is shown only in outline described 
by a phantom line, and a support shaft 4 extending 
downwardly from the stationary member 3. The 

55 support shaft 4 carries a takeup reel 5 for winding 
the wire 520 thereon, a pawl supporting sleeve 6, a 
release element 7 and the shift lever 8 coaxially 



5 



EP 0 485 863 A1 



6 



arranged in the stated order. The support shaft 4 is 
formed as a spline shaft not rotatable relative to the 
stationary member 3. 

As shown in Fig. 2, the takeup reel 5 includes 
a wire engaging section 5a and a wire winding 
section 5b formed peripherally thereof. The takeup 
reel 5 is rotatable relative to the support shaft 4, 
and urged in a wire unwinding direction by a first 
spring 9 mounted between the takeup reel 5 and 
stationary member 3. Further, the takeup reel 5 
includes a bush 5c as an integral part thereof 
surrounding the support shaft 4. 

The shift lever 8 is pivotably supported at a 
proximal end thereof on the support shaft 4 through 
a spacer 10. The shift lever 8 is urged in the wire 
unwinding direction by a second spring 12 relative 
to a first stopper plate 11 mounted on the support 
shaft 4 not to be rotatable relative thereto. The shift 
lever 8 includes a plastic tab 8a formed on a distal 
end thereof. 

As shown in Figs. 2 and 3, the release element 
7 is rotatably supported on the support shaft 4 
through a spacer 13. The release element 7 is 
urged in the wire winding direction by a third 
spring 15 relative to a second stopper plate 14 
mounted on the support shaft 4 not to be rotatable 
relative thereto. As shown in Fig. 3, and particularly 
an enlarged fragmentary view therein seen from 
above, the release element 7 defines a stopper 
recess 7a in a peripheral position thereof for re- 
ceiving a stopper projection 1 2a extending from the 
second stopper plate 14 to limit a range of rotation 
of the release element 7. Further, the release ele- 
ment 7 includes a positioning projection 7b extend- 
ing from a peripheral position thereof for contacting 
the shift lever 8 to determine the home position of 
the lever 8. 

The shift lever 8 is operatively connected to 
the takeup reel 5 through a one-way transmission 
device 100 as shown in Figs. 2 and 3. The one-way 
transmission device 100 includes a plurality of one- 
way teeth 16 defined peripherally of the bush 5c of 
the takeup reel 5, a one-way pawl 17 pivoted to a 
pin 17a connected to the shift lever 8 for engaging 
the teeth 16, and a spring 17b for urging the one- 
way pawl 17 to an engaging position. With this 
one-way transmission device 100, when the shift 
lever 8 is turned in the wire winding direction, the 
takeup reel 5 is rotated in the same direction, the 
shift lever 8 being capable of returning in the wire 
unwinding direction independently of the takeup 
reel 5. The stopper projection 12a extending from 
the second stopper plate 14 includes a guide por- 
tion 12b for guiding the one-way pawl 17 in dis- 
engaging from the one-way teeth 16 when the shift 
lever 8 is in the home position. 



As shown in Figs. 2, 4 and 5, a position retain- 
ing device 200 includes a position retaining pawl 
18 pivoted to a pawl shaft 6a extending parallel to 
the support shaft 4 from the pawl supporting sleeve 
5 6 mounted on the support shaft 4, and position 
retaining teeth 20 defined on an inside peripheral 
wall of the bush 5c for engagement with the pawl 
18. 

A restricting device 300, which will be de- 

w scribed later, is a mirror image of the position 
retaining device 200, and includes a restricting 
pawl 19 pivoted to a pawl shaft 6b extending from 
the pawl supporting sleeve 6, and restricting teeth 
22 defined on an inside peripheral wall of the bush 

75 5c for engagement with the pawl 1 9. 

The takeup reel 5 is retained by the position 
retaining device 200 in stagewise stopping posi- 
tions depending on winding lengths of the wire 520. 
The position retaining pawl 18 is urged by a pawl 

20 spring 18a to an engaging position. The position 
retaining pawl 18 and position retaining teeth 20 
have an engaging structure and pawl shaft location 
determined so as to allow rotation in the wire 
winding direction of the takeup reel 5 by operation 

25 of the shift lever 8, and to prevent backward rota- 
tion in the wire unwinding direction of the takeup 
reel 5 and retain the takeup reel 5 in the stopping 
positions. 

The position retention by the position retaining 
30 device 200 may be canceled by turning the shift 
lever 8 in the wire unwinding direction beyond the 
home position. The first shift end mentioned 
hereinbefore is an end of shift of the shift lever 8 in 
the unwinding direction from the home position, 
35 while the second shift end is an end of shift thereof 
in the winding direction from the home position. In 
this embodiment, the shift lever 8 in the shift from 
the first shift end to the second shift end describes 
a shifting locus substantially on a single plane, and 
40 is operable linearly. 

The takeup reel 5 retained in position by the 
position retaining device 200 is releasable by a 
retention canceling device 400. As shown in Fig. 2, 

4 and 5, the retention canceling device 400 in- 
45 eludes a projection 18b extending from the position 

retaining pawl 1 8, and the release element 7 defin- 
ing a cam bore 21 for receiving the projection 1 8b. 
When the release element 7 is rotated in the wire 
unwinding direction by the shift lever 8, the cam 
so bore 21 guides the projection 1 8b to forcibly swing 
the position retaining pawl 18 out of engagement 
with the position retaining teeth 20. The takeup reel 

5 freed by the retention canceling device 400 
rotates in the wire unwinding direction under the 

55 force of the first spring 9. 

The rotation in the unwinding direction of the 
takeup reel 5 during this unwinding operation is 
limited to a predetermined amount by the restrict- 
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ing device 300. The restricting device 300 includes, 
besides the restricting pawl 19 and restricting teeth 
22, a projection 19a extending from the restricting 
pawl 19, and a restricting cam bore 23 defined in 
the release element 7 for receiving the projection 
19a. When the release element 7 is caused by the 
shift lever 8 to rotate in the wire unwinding direc- 
tion, the restricting cam bore 23 guides the projec- 
tion 19a to forcibly swing the restricting pawl 19 for 
engagement with one of the restricting teeth 22. In 
this way, the restricting pawl 19 is moved into a 
locus for engaging one of the restricting teeth 22 
before the position retention by the position retain- 
ing device 200 is canceled. Consequently, the rota- 
tion in the unwinding direction of the takeup reel 5 
is limited to less than one pitch of the position 
retaining teeth 20. 

In Rg. 2, numeral 24 denotes a bearing for the 
outer sleeve 530. Numeral 25 denotes a lock nut 
for retaining the various components on the sup- 
port shaft 4. Numerals 26 and 27 denote washers. 

The way in which the change speed apparatus 
1 constructed as above operates will be described 
next with reference to Figs. 5 through 7. These 
drawings show sections of the apparatus 1 of Fig. 1 
only in a way suited to description of the functions, 
and are not correct drawings in the strict meaning 
of graphics, from which components unnecessary 
to the description are omitted. For constructions of 
the various components, reference should be made 
to the exploded view in Fig. 4. 

Referring to Figs. 5 and 6, change speed in the 
wire winding direction is effected by pressing the 
shift lever 8 toward the second shift end. i.e. down- 
ward in the drawings, with a thumb. At this time, a 
force is transmitted through the one-way transmis- 
sion device 100 to rotate the takeup reel 5 in the 
winding direction, i. e. clockwise in the drawings. - 
When the cyclist stops pressing the shift lever 8 
with the thumb, the takeup reel 5 stops in position 
by the action of the position retaining device 200, 
whereas the shift lever 8 returns independently of 
the takeup reel 5 by the freeing action of the one- 
way transmission device 100 and stops at the 
home position by contact with the positioning pro- 
jection 7b. It is of course possible to effect mul- 
tistep change speed in a single operation by shift- 
ing the shift lever 8 a corresponding amount. 

Referring to Fig. 7, change speed in the wire 
unwinding direction is effected by pressing the shift 
lever 8 toward the first shift end, i.e. upward in the 
drawing, with a first finger. At this time, the release 
element 7 having the positioning projection 7b 
rotates in the unwinding direction to cancel the 
action of the position retaining device 200 and to 
operate the restricting device 300 to limit the back- 
ward rotation in the unwinding direction of the 
takeup reel 5 within one pitch of the position retain- 



ing teeth 20. When the cyclist stops pressing the 
shift lever 8 with the first finger, the release ele- 
ment 7 returns in the winding direction under the 
force of the third spring 15 to cancel the action of 
5 the restricting device 300 and to cause the position 
retaining device 200 to retain the takeup reel 5 in a 
position one step backward in the unwinding direc- 
tion. At the same time, the shift lever 8 returns to 
the home position. 
w A second embodiment of the present invention 
will be described next with reference to Figs. 8 
through 14. As distinct from the first embodiment, 
this embodiment has the control member in the 
form of a grip 510 rather than the shift lever. The 
75 construction of the restricting device is also dif- 
ferent in this embodiment. 

As shown in Figs. 8 and 9, a speed control 
apparatus 1 in this embodiment includes a first 
stationary member 32 mounted coaxial ly with a 

20 handlebar 500, and a release element 33, a guide 
plate 34, a feed plate 35 and a takeup reel 36 fitted 
on the first stationary member 32 in the stated 
order and retained in position by a lock ring 37. 
Further, a control member 38 is rotatably fitted 

25 from an extreme end of the handlebar 500. Nu- 
merals 39a and 39b in Rg. 8 denote bushes for 
allowing rotation relative to the first stationary 
member 32 of the components except the guide 
plate 34 which is fitted on the first stationary mem- 

30 ber 32 not to be rotatable relative thereto. 

As shown in Fig. 8, the control member 38 
includes a handle collar 40 rotatably mounted on 
the handlebar 500, a drive plate 41 fitted on the 
collar 40 not to be rotatable, and a grip rubber 42 

35 fitted on the collar 40. The handle collar 40 is 
retained in position by a second stationary member 
43 rigidly connected to the first stationary member 
32. As shown in Fig. 10, the control member 38 is 
urged by a lever-shaped neutralizing spring 44 

40 mounted between the drive plate 41 and second 
stationary member 43, to return to home position 
after being operated in a wire winding direction, i.e. 
toward a second shift position, or in a wire unwin- 
ding direction, i.e. toward a first shift position. For 

45 the control member 38 to stop at the home position 
with a click, the second stationary member 43 
carries a clicking mechanism 45 including a posi- 
tioning projection 45a movable relative to and 
urged toward the drive plate 41, and a positioning 

so recess 45b defined in the drive plate 41 for en- 
gagement with the projection 45a when the control 
member 38 is in the home position. A clicking 
resistance is adjustable by advancing or retracting 
an adjuster screw 45c. 

55 As shown in Rg. 10, the takeup reel 36 in- 
cludes a wire engaging section 36a and a wire 
winding section 36b formed peripherally thereof. 
The takeup reel 36 is rotatable with the feed plate 
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35. As shown in Fig. 11, a return spring 46 is 
provided between the feed plate 35 and release 
element 33 for urging the release element 33 in the 
wire winding direction when the feed plate 35 is 
fixed, and urging the feed plate 35 in the wire 
unwinding direction when the release element 33 is 
fixed. Further, the release element 33 and feed 
plate 35 include stoppers 47a and 47b, respec- 
tively, for limiting rotation in the winding direction 
of the release element 33 relative to the feed plate 
35 at a predetermined position. 

As shown in Figs. 9 through 1 1 , the drive plate 
41 of the control member 38 is operatively con- 
nected to the feed plate 35 through a first one-way 
transmission device 101. Further, the drive plate 41 
is engageable with a second one-way transmission 
device 102 for transmitting drive to the release 
element 33. The first and second one-way trans- 
mission devices 101 and 102 transmit the drive in 
opposite directions. The first one-way transmission 
device 101 includes a plurality of first one-way 
teeth 48 defined peripherally of the feed plate 35, 
and a first one-way pawl 50 pivoted to a pawl 
supporting shaft 49 extending from the drive plate 
41 for engaging the teeth 48. The first one-way 
pawl 50 is urged in a direction to engage the teeth 
48. When the control member 38 is rotated toward 
the second shift end to wind the wire, the first one- 
way transmission device 101 causes the takeup 
reel 36 to rotate with the feed plate 35 in the wire 
winding direction. Subsequently, the control mem- 
ber 38 returns to the home position independently 
of the feed plate 35 by the freeing action of the 
first one-way transmission device 101. 

The second one-way transmission device 102 
includes a plurality of second one-way teeth 51 
defined peripherally of the release element 33, and 
a second one-way pawl 52 pivoted to the pawl 
supporting shaft 49 for engaging the releasing 
teeth 51. The second one-way pawl 52 is urged in 
a direction to engage the teeth 51. When the 
control member 38 is rotated from the home posi- 
tion toward the first shift end to unwind the wire, 
the second one-way transmission device 102 
causes the release element 33 to rotate in the wire 
unwinding direction in order to cancel retention in 
position of the takeup reel 36 as will be described 
in detail later. The control member 38 is capable of 
returning to the home position independently of the 
release element 33 by the freeing action of the 
second one-way transmission device 102. 

For selective operation of the first and second 
one-way transmission devices 101 and 102, the 
guide plate 34 includes a guide portion 34a dis- 
posed between the first and second one-way pawls 
50 and 52 to separate one of the pawls from the 
first or second one-way teeth 48 or 51 . Numeral 53 



in the drawings denotes a torsion coil spring for 
acting on both the first and second one-way pawls 
50 and 52. 

The takeup reel 36 rotatable with the feed plate 

5 35 is retained by a position retaining device 210 in 
stagewise stopping positions depending on winding 
lengths of the wire 520. As shown in Figs. 9 and 
11, the position retaining device 210 includes a 
plurality of position retaining teeth 54 defined pe- 

w ripherally of the feed plate 35, and a position 
retaining pawl 55 pivoted to a pin extending from 
the first stationary member 32 for engaging the 
retaining teeth 54. The pawl 55 is urged toward an 
engaging position by a pawl spring 56a. The posi- 

15 tion retaining teeth 54 and pawl 55 have an engag- 
ing structure and positional relationship with the pin 
56 to allow rotation in the wire winding direction of 
the takeup reel 36 by operation of the control 
member 38, and to prevent backward rotation in 

20 the wire unwinding direction of the takeup reel 36. 

The position retention by the position retaining 
device 210 may be canceled by rotating the control 
member 38 in the wire unwinding direction from 
the home position to the first shift end. The can- 

25 collation is achieved by a retention canceling de- 
vice 410 which includes, besides the second one- 
way transmission device 102 and release element 
33, a plurality of teeth 57 formed peripherally of the 
release element 33 and in staggered relations with 

30 the position retaining teeth 54 to act as retention 
canceling cams. When the release element 33 is 
rotated in the wire unwinding direction, the reten- 
tion canceling teeth 57 forcibly swing the position 
retaining pawl 55 out of engagement with the post- 

35 tion retaining teeth 54. The takeup reel 36 freed by 
this disengagement rotates in the wire unwinding 
direction under the force of the return spring 46. 

The rotation in the unwinding direction of the 
feed plate 35, and thus the takeup reel 36. during 

40 this unwinding operation is limited to a predeter- 
mined amount by a restricting device 310. The 
restricting device 310 comprises a construction in 
which, as shown in Figs. 9 and 11, the position 
retaining teeth 54 and retention canceling cams 57 

45 have radially outwardly increasing heights in the 
wire unwinding direction, respectively, and in which 
each retention canceling cam 54 is higher than the 
position retaining tooth 54 engaged prior to a wire 
unwinding operation and lower than a next position 

50 retaining tooth 54 in the unwinding direction. Con- 
sequently, the rotation in the unwinding direction of 
the takeup reel 36 resulting from one unwinding 
operation is limited to one pitch of the position 
retaining teeth 54. 

55 



6 



11 



EP 0 485 863 A1 



12 



In Fig. 8 numeral 58 denotes a guide element 
for bending the wire 520 ninety degrees to follow 
the handlebar 500. Numeral 59 denotes a slide 
bush for smoothing rotation of the control member 
38 relative to the second stationary member 43. 

The way in which the change speed apparatus 
31 in the second embodiment constructed as 
above operates will be described next with refer- 
ence to Figs. 11 through 15. These drawings show 
sections of the apparatus of Fig. 8 only in a way 
suited to description of the functions, and are not 
correct drawings in the strict meaning of graphics, 
from which components unnecessary to the de- 
scription are omitted. For constructions of the var- 
ious components, reference should be made to the 
exploded view in Fig. 9. 

Change speed in the wire winding direction or 
positive direction is effected by holding the grip 
rubber 42 of the control member 38 and flexing the 
wrist in a direction to rotate the control member 38 
from the home position to the second shift end. At 
this time, as shown in Fig. 12, a force is transmit- 
ted through the first one-way transmission device 
101 to rotate the takeup reel 36 in the winding 
direction, i.e. counterclockwise in the drawing. 
When the cyclist stops applying the rotating force 
to the control member 38, as shown in Rg. 13, the 
takeup reel 36 stops in position by the action of the 
position retaining device 210. Then, the control 
member 38 returns independently of the takeup 
reel 36 to the home position with the clicking 
mechanism 45 engaged, under the urging force of 
the lever spring 44 and by the freeing action of the 
first one-way transmission device 101 and with the 
second one-way pawl 52 riding on the guide por- 
tion 34a. 

Change speed in the wire unwinding direction 
or negative direction is effected by holding the grip 
rubber 42 and flexing the wrist in the opposite 
direction to rotate the control member 38 from the 
home position to the first shift end. At this time, as 
shown in Fig. 14, a force is transmitted through the 
second one-way transmission device 102 to rotate 
the release element 33 in the unwinding direction. 
The position retaining pawl 55 is thereby lifted to 
cancel the position retention by the position retain- 
ing device 210. The takeup reel 36 rotates in the 
unwinding direction until the stoppers 47a and 47b 
contact each other since the release element 33 is 
connected to the control member 38 and the feed 
plate 35 and takeup reel 36 are freed. The return 
spring 46 applies an urging force to rotate the 
takeup reel 36 in the unwinding direction. At the 
same time, the return movement of the takeup reel 
36 is limited within one pitch of the position retain- 
ing teeth 54 by the restricting device 310, and 
position retention is effected again by the position 
retaining device 210. When the cyclist stops apply- 



ing the rotating force to the control member 38, as 
shown in Fig. 15, the control member 38 returns 
independently of the release element 33 to the 
home position with the clicking mechanism 45 en- 

5 gaged, under the urging force of the lever spring 
44 and by the freeing action of the second one-way 
transmission device 102 and with the first one-way 
pawl 50 riding on the guide portion 34a. The re- 
lease element 33 does not rotate in the unwinding 

w direction since the feed plate 35 is fixed, the return 
spring 46 urges the release element 33 in the 
winding direction, and the stoppers 47a and 47b 
contact each other to limit rotation of the release 
element 33. This avoids an inadvertent operation of 

is the retention canceling device 410. 

A third embodiment of the present invention 
will be described next with reference to Figs. 16 
through 21 . 

As shown in Rg. 16, a speed control apparatus 

20 71 in this embodiment has a shift lever 79 extend- 
ing from a mounting bracket 72 along an undersur- 
face of a grip as in the first embodiment. 

The change speed apparatus 71 includes a 
stationary member 73 fixed to the bracket 72, a 

25 support shaft 74 extending downwardly from the 
stationary member 3. The support shaft 74 carries 
a takeup reel 75, a position retainer 76 fitted on the 
takeup reel 75 not to be rotatable relative thereto, a 
fixed plate 77, a release element 78 and the shift 

30 lever 79 coaxially arranged in the stated order. The 
fixed plate 77 is connected to the stationary mem- 
ber 73 through a pawl shaft 80 to be locked against 
rotation. The pawl shaft 80 supports a position 
retaining pawl 89 and a restrictor 92 (which will be 

35 described later) to be rotatable together. 

As shown in Rgs. 16 through 18, the takeup 
reel 75 includes a wire engaging section 75a and a 
wire winding section 75b formed peripherally there- 
of. The takeup reel 75 is relatively rotatably moun- 

40 ted on the support shaft 74 through a sleeve 81, 
and urged in a wire unwinding direction by a first 
spring 82 mounted between the takeup reel 75 and 
stationary member 73. The fixed plate 77 includes 
a first rotation stopper projection 77a extending 

45 outwardly from a peripheral position thereof, and a 
second rotation stopper projection 77b extending 
downwardly from an outer end of the first rotation 
stopper projection 77a. 

The shift lever 79 is pivotably supported at a 

so proximal end thereof on the support shaft 74 
through a spacer 83a. The shift lever 79 is urged in 
the wire unwinding direction by a second spring 84 
mounted between the shift lever 79 and pawl shaft 
80. The shift lever 79 includes a plastic tab 79a 

55 formed on a distal end thereof. Further, the shift 
lever 79 defines a recess 79b in the proximal end 



7 



13 



EP 0 485 863 A1 



14 



thereof for receiving the second rotation stopper 
projection 77b to limit pivotal movement of the shift 
lever 79 within a predetermined range. 

As shown in Figs. 16 through 18, the release 
element 78 is rotatably supported on the support 
shaft 74 through a spacer 83a. The release ele- 
ment 78 is urged in the wire winding direction by a 
third spring 85 relative to the pawl shaft 80. The 
release element 78 includes a restricting pawl 90 
extending downwardly from a peripheral position 
thereof, which acts as part of a restricting device 
320 described later. This pawl 90 contacts the first 
rotation stopper projection 77a to restrict the rota- 
tion in the wire winding direction of the release 
element 78 to a predetermined position. The re- 
lease element 78 defines an extension for contact- 
ing a proximal portion of a pivot pin 87a attached 
to the shift lever 79 to restrict pivotal movement of 
the shift lever 79 from home position toward a first 
shift end. This is effective to positively determine 
the home position of the shift lever 79. Numeral 
78a denotes a positioning section defined in the 
extension for this purpose. 

The shift lever 79 is operatively connected to 
the position retainer 76 through a one-way trans- 
mission device 103 as shown in Figs. 16 and 17. 
The one-way transmission device 103 includes a 
plurality of one-way teeth 86 defined peripherally of 
the position retainer 76, a one-way pawl 87 pivoted 
to the pin 87a for engaging the teeth 86, and a 
spring 87b for urging the one-way pawl 87 to an 
engaging position. With this one-way transmission 
device 103, when the shift lever 79 is turned from 
the home position to a second shift end, i.e. in the 
wire winding direction, the takeup reel 75 is rotated 
in the same direction, the shift lever 79 being 
capable of returning to the home position indepen- 
dently of the takeup reel 75 and position retainer 
76. The fixed plate 77 includes a guide portion 77c 
defined peripherally thereof for guiding the one- 
way pawl 87 in disengaging from the one-way teeth 
86 when the shift lever 79 is in the home position. 

The takeup reel 75 is retained by a position 
retaining device 220 in stagewise stopping posi- 
tions depending on winding lengths of the wire 520. 
The position retaining device 220 includes a plural- 
ity of position retaining recesses 88 defined periph- 
erally of the position retainer 76, and the position 
retaining pawl 89 mentioned hereinbefore for en- 
gaging the recesses 88. The pawl 89 is urged by a 
pawl spring 89a to an engaging position. The 
shapes and positional relationship of the recesses 
88 and pawl 89 are determined so as to allow 
rotation in the wire winding direction of the takeup 
reel 75 by operation of the shift lever 79, and to 
prevent backward rotation in the wire unwinding 
direction of the takeup reel 75 and retain the 
takeup element 75 in the stopping positions. 



The portion of the position retainer 76 defining 
the position retaining recesses 88 has a gradually 
increasing diameter in the wire winding direction. 
This feature and restricting surfaces 91 defined 
s between adjacent position retaining recesses 88 
(which will be described hereunder) constitute the 
restricting device 320. 

The position retention by the position retaining 
device 220 may be canceled by turning the shift 

w lever 79 in the wire unwinding direction from the 
home position toward the first shift end. The can- 
cellation is achieved by a retention canceling de- 
vice 420 which essentially includes the release 
element 78 defining the restricting pawl 90, and 

J5 restricting teeth 93 defined on the restrictor 92 
rotatable with the position retaining pawl 89 to be 
engageable with the restricting pawl 90. The reten- 
tion canceling device 420 has such a function that, 
when the release element 78 is rotated in the wire 

20 unwinding direction by the shift lever 79, the re- 
stricting pawl 90 engages one of the restricting 
teeth 93 whereby the position retaining pawl 89 
moves away from the position retaining recesses 
91. The restricting device 320 has such a function 

25 that one of the restricting surfaces 91 contacts the 
position retaining pawl 89 whose movement is re- 
stricted by the engagement between the restricting 
pawl 90 and restricting tooth 93, to limit the rotation 
in the wire unwinding direction of the takeup reel 

30 75 within one pitch of the position retaining reces- 
ses 88. 

Numeral 94 in Fig. 17 denotes a bearing for an 
outer sleeve 530 fitted on the wire 520. Numeral 95 
in Fig. 16 denotes a lock nut for retaining the 

36 various components on the support shaft 74. 

The way in which the change speed apparatus 
1 constructed as above operates will be described 
next with reference to Figs. 19 through 21. These 
drawings show sections of the apparatus 1 of Fig. 

40 16 only in a way suited to description of the 
functions, and are not correct drawings in the strict 
meaning of graphics, from which components un- 
necessary to the description are omitted. For con- 
structions of the various components, reference 

45 should be made to the exploded view in Fig. 18. 

When the shift lever 79 in the position shown in 
Fig. 19 is pressed with a thumb from the home 
position toward the second shift end, i.e. clockwise 
in the drawing, to take up the wire, a force is 

so transmitted through the one-way transmission de- 
vice 103 to rotate the takeup reel 75 in the wire 
winding direction. When the cyclist stops pressing 
the shift lever 79 with the thumb, the takeup reel 75 
stops in position by the action of the position 

55 retaining device 220. Subsequently, the shift lever 
79 returns independently of the takeup reel 75 by 
the freeing action of the one-way transmission de- 
vice 103 and stops at the home position by contact 
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with the positioning section 78a. ft is possible to 
effect multistep change speed in a single operation 
by shifting the shift lever 79 a corresponding 
amount. 

Referring to Fig. 21, when the shift lever 79 is 
turned from the home position toward the first shift 
end, i.e. counterclockwise in the drawing, to unwind 
the wire, a force is transmitted from the shift lever 
79 to the release element 78 through the position- 
ing section 78a to rotate the release element 78 in 
the wire unwinding direction to cancel the action of 
the position retaining device 220 and to operate the 
restricting device 320 to limit the backward rotation 
in the unwinding direction of the takeup reel 75 
within one pitch of the position retaining recesses 
20. When the cyclist stops pressing the shift lever 
79 with the first finger, the release element 78 
returns in the winding direction under the force of 
the third spring 85 to cancel the action of the 
restricting device 320 and to cause the position 
retaining device 220 to retain the takeup reel 75 in 
a position one step backward in the unwinding 
direction. At the same time, the shift lever 79 
returns to the home position. At this time, the 
restrictor 92 rotates with the position retaining pawl 
89 counterclockwise in Fig. 21 , whereby one of the 
restricting teeth 93 is ready for engagement with 
the restricting pawl 90 in a next unwinding opera- 
tion. 

The foregoing embodiments may be modified 
as follows: 

The shift lever 8 in the first embodiment may 
have a wide tab 8a with respect to the pivoting 
direction to facilitate the wire unwinding operation 
with the first finger. 

In the first embodiment, the change speed 
apparatus 1 has the shift lever disposed under the 
handlebar 500. Except where the bicycle has a flat 
handlebar, operation of the shift lever 8 may be 
facilitated by attaching the change speed apparatus 
1 such that the shift lever 8 is located at the 
opposite side of a surface contacted by the inter- 
digital pads of the hand holding the grip. 

In the first embodiment, the position retaining 
teeth 20 and restricting teeth 22 are formed on the 
inside walls of the bush 5c of the takeup reel 5. 
However, these teeth may be formed on outer 
peripheries, or upper or lower surfaces of the 
takeup reel 5. 

The mechanism of the first embodiment in 
which the control member is a shift lever 8 may be 
used in the second embodiment in which the con- 
trol member is a grip, and vice versa. 

In the foregoing embodiments, the present in- 
vention is applied for operating a rear derailleur. 
The present invention is equally applicable for op- 
eration of a front derailleur or a contained speed 
changer. 



Claims 

1. A speed control system for a bicycle for con- 
. trolling a change speed device through a 

5 change speed wire, with: 

a control member movable between a first 
shift end and a second shift end; 

takeup means connected to one end of 
said change speed wire, and movable in a wire 
10 winding direction and in a wire unwinding di- 
rection, said takeup means being urged in said 
wire unwinding direction; 

one-way transmission means for transmit- 
ting only movement toward said second shift 
is end of said control member to said takeup 
means, said takeup means being movable in 
said wire winding direction by the movement 
toward said second shift end; 

position retaining means for retaining said 
20 takeup means in a plurality of winding posi- 

tions; and 

retention canceling means for canceling 
retention of said takeup means by said position 
retaining means, and allowing said takeup 
25 means to move in said wire unwinding direc- 

tion; 

characterized in that said control member 
has a home position provided between said 
first shift end and said second shift end; and 
30 said retention canceling means includes a 

release element movable between a release 
position and a non-release position, and urging 
means for urging said release element to said 
non-release position, said release element be- 
ds ing movable to said release position by move- 
ment of said control member from said home 
position toward said first shift end. 

2. A speed control system as claimed in claim 1 , 
40 characterized in that said control member has 

a locus of movement from said first shift end 
to said second shift end lying substantially on 
a single plane. 

45 a A speed control system as claimed in claim 1 
or 2, characterized in that said release element 
is connectable to said takeup means to trans- 
mit a force in said wire winding direction di- 
rectly or indirectly to said takeup means, said 

so urging means being operable to urge said 

takeup means in said wire winding direction 
through said release element. 

4. A speed control system as claimed in any one 
55 of claims 1 to 3, characterized in that neutraliz- 
ing means is provided for urging said control 
member to said home position. 



9 



17 



EP 0 485 863 A1 



18 



5. A speed control system as claimed in any one 
of claims 1 to 4, characterized in that said 
control member, said takeup means and said 
release element are coaxially and rotatably 
mounted on a single support shaft. 5 

6. A speed control system as claimed in any one 
of claims 1 to 5, characterized in that said 
takeup means includes a takeup portion for 
winding said wire, and a bushing element rotat- w 
able with said takeup portion. 

7. A speed control system as claimed in claim 6, 
characterized in that said position retaining 
means includes position retaining teeth formed 75 
peripherally of said bushing element, a position 
retaining pawl engageable with said position 
retaining teeth, and a spring for urging said 
position retaining pawl toward an engaging po- 
sition, said position retaining teeth and said 20 
position retaining pawl having an engaging 
configuration for allowing said takeup means to 
move in said wire winding direction, and lock- 
ing said takeup means against movement in 

said wire unwinding direction. 2s 

8. A speed control system as claimed in any one 
of claims 1 to 7, characterized in that said 
control member is formed as a pivotable lever 
disposed in a region below a handle grip of the 30 
bicycle. 

9. A speed control system as claimed in any one 
of claims 1 to 8, characterized in that said 
control member is formed as a grip rotatably 35 
mounted on a handlebar of the bicycle. 
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